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Scanning Setup NewsScanning Setup News

We started scans of new Hamamatsu 256 channel PMT

16*16 anode pads

4*16 channel readout

Added four Phillips TDCs to the scanning setup. 
We can now measure precision timing (25ps/count) 
for 64 channels. (Using prototype CFDs.)

We are using the blue PiLas (430nm) for the scans.
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PMT Uniformity

Very nice uniformity

Efficiency relative to Photonis

• values between 50% and 80%
• pad structure nicely visible

Scan performed with usual ESA 
Elantek amplifiers (130x)

(scan took 5 ½ days)

First scan with very fine grid (0.25mm*0.25mm scan); PMT at 900V
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PMT Uniformity

For second scan used older 
amplifiers – lower gain (40 x) 
better match to Hamamatsu 
large pulses

Read only channels 1-32 due
do problem with amps.

With lower gain we can run
higher voltage.

Efficiency relative to Photonis

values between 80% and 120%

(scan took 1 ½ days)

Second scan with fine grid (0.50mm*0.50mm scan); PMT at 1000V

hot off the press – results less than 3 hours old…
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PMT Crosstalk/Charge Sharing

First scan: high-gain amps, 900V Second scan: 40x amps, 1000V

x (mm)pad 23 pad 7 pad 23 pad 7

pad 23 pad 23 pad 24pad 24
y (mm)
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PMT Crosstalk/Charge Sharing

Collect laser locations that causes hit on pad 24. 
Then plot hit probability on pad 24 relative to most probable spot.

Crosstalk/Charge Sharing slightly reduced with lower gain amps.

First scan: high-gain amps, 900V Second scan: 40x amps, 1000V
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PMT Crosstalk/Charge Sharing

Collect laser locations that causes hit on pad 24. 
Then plot hit probability on pad 24 relative to most probable spot.

Crosstalk/Charge Sharing range slightly reduced with lower gain amps.

log scaleFirst scan: high-gain amps, 900V Second scan: 40x amps, 1000V
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PMT Timing

Pick center of pad 24, fit with double-Gaussian plus constant

At higher voltage, lower gain the early time bump is gone.

At higher voltage, lower gain time resolution improves by ~30% to approx. 250ps

First scan: high-gain amps, 900V Second scan: 40x amps, 1000V

σnarrow≈335ps σnarrow ≈240ps
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PMT Timing

Pick center of pad 23, fit with double-Gaussian plus constant

At higher voltage, lower gain the early and late time bumps are gone.

At higher voltage, lower gain time resolution improves by ~35% to approx. 220ps

First scan: high-gain amps, 900V Second scan: 40x amps, 1000V

σnarrow≈340ps σnarrow ≈220ps
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PMT Timing
Pick center of pads, fit with single Gaussian plus constant 

→ much improved timing at higher voltage, lower gain

First scan: high-gain amps, 900V Second scan: 40x amps, 1000V
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PMT Timing
Pick center of pads, fit with single Gaussian plus constant 

First scan: high-gain amps, 900V

Overall initial impression:

new H9500 shows good uniformity (1:2)
over entire area

with appropriate amps the time resolution 
at 1kV is 200-250ps for most channels

still need to study problematic channels,
extend scan to all 64 pads etc
(remember, 1kV scan results hot off the press)


